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REMARKS 

Claims 1-5, 8, 13-16, 18, 23, 24, 26 and 33 have been amended, claims 6, 7, 9-12, 17, 19- 
22, 25, 27-32 and 34-38 have been cancelled, and claims 39-48 have been added. 

Applicant has enclosed a substitute specification. A clean copy, a marked-up copy, and a 
statement have been included. No new matter has been added. 

The figures have been amended. Figure 8 has been amended to change "85" to "P5." 
Figure 1, Figure 1A and Figure IB on page 9/37 have been relabeled Figure 16, Figure 16a and 
Figure 16b, respectively. Figure 2 on page 10/37 has been renumbered as Figure 17. Figure 3 on 
page 11/37 has been renumbered as Figure 18. Figure 4 on page 12/37 has been renumbered as 
Figure 19. The reference numerals on these figures have been amended so that each number 
includes a "4" before each number. That is, each number has been increased by 400. 

Figure 7 on page 13/37 has been renumbered as Figure 20. Figure 7 A on page 14/37 has 
been renumbered as Figure 20A. Figure 7B on page 15/37 has been renumbered as Figure 20B. 
Figure 7C on page 16/37 has been renumbered as Figure 20C. Figure 7D on page 17/37 has been 
renumbered as Figure 20D. 

Figure 1 on page 18/37 has been renumbered as Figure 21. Figure 2 on page 19/37 has 
been renumbered as Figure 22. Figure 3 on page 20/37 has been renumbered as Figure 23. 
Figure 4 on page 21/37 has been renumbered as Figure 24. Figure 5 on page 22/37 has been 
renumbered as Figure 25. Figure 6 on page 23/37 has been renumbered as Figure 26. Figure 7 on 
page 24/37 has been renumbered as Figure 27. Figure 8 on page 25/37 has been renumbered as 
Figure 28. Figure 9 on page 26/37 has been renumbered as Figure 29. Figure 10 on page 27/37 
has been renumbered as Figure 30. The reference numerals on these figures have been amended 
so that each number includes a "5" before each number. That is, each number has been increased 
by 500. 

Figure 11 on page 28/37 has been renumbered as Figure 31. The reference numerals on 
these figures have been amended so that each number includes a "6" before each number. That is, 
each number has been increased by 500. 

Figure 1 A on page 29/37 has been renumbered as Figure 32. Figure 2A on page 30/37 has 
been renumbered as Figure 33. Figure 3A on page 31/37 has been renumbered as Figure 34. 
Figure 4A on page 32/37 has been renumbered as Figure 35. Figure 5A on page 33/37 has been 
renumbered as Figure 36. Figure 6A on page 34/37 has been renumbered as Figure 37. Figure 
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7A on page 35/37 has been renumbered as Figure 38. Figure 12 on page 36/37 has been 
renumbered as Figure 39. Figure 13 on page 37/37 has been renumbered as Figure 40. The 
reference numerals on these figures have been amended so that each number includes a "7" before 
each number. That is, each number has been increased by 500. 

Examination of the application is requested. No additional fees are seen to be required. If 
any additional fees are due, however, the Commissioner is authorized to charge Deposit Account 
No. 50-1482, in the name of Carlson, Gaskey & Olds, P.C., for any additional fees or credit the 
account for any overpayment. 



Respectfully Submitted, 



CARLSON, GASKEY & OLDS, P.C. 

Karin H. Butchko 
Registration No. 45,864 
400 West Maple Road, Suite 350 
Birmingham, Michigan 48009 
Telephone: (248) 988-8360 
Facsimile: (248) 988-8363 

Dated: December 15, 2004 



CERTIFICATE OF MAIL 



I hereby certify that the enclosed preliminary amendment is being deposited with the United States 
Postal Service as Express Mail, postage prepaid, in an envelope addressed to Commissioner for Patents, P.O. 
Box 1450, Alexandria, VA 22313-1450 on December 15, 2004. 



2mber 15, ZUU4. 
Amy M. Spaulding / 
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ACTUATOR 

REFERENCE TO RELATED APPLICATION 
[0001] This application claims priority to PCT Application PCT/GB02/002825 filed 

on June 19, 2002. 

BACKGROUND OF THE INVENTION 
[0002] The present invention relates generally to actuators, and in particular to 

actuators for use in vehicles. 

[0003] Electric motors are known to b e used as actuators for moving components. 

Saeh The electric motors feqwf einclude armature windings and also stator windings. The 
armature is designed to be in a close running fit within the stator in order to 
maximise maximize the magnetic field effect. 

[0004] Actuators Linear solenoids are also known in the form of lin e ar sol e noids used 

as actuators . These d e vices op e rate by aA current b e ing is passed through an electromagnetic 
coil, which creates a magnetic field to either attract or repulse a magnetic core of the linear 
solenoid. 

[0005] As is well known, the magnetic effect decreases with distance. As 

sue hTherefore , mos t linear solenoids are designed with as small an air gap as possible. It is 
also recognise d known that linear solenoids can only operate over relatively short distances. 

SUMMARY OF THE INVENTION 
[0006] An object of the present invention is to provide an improved form of actuator. 

[0007] Thus, according to th e The present invention th e r e is provide d provides an 

actuator including an electromagnetic coil arrangement beki gthat is movable relative to a 
magnetic field generator between_a firs t position and_a second positions position of the 
actuator^-Eh e. The actuator b e ing is arranged such that, with the actuator in the first position, a 
pulse of current through the electromagnetic coil arrangement produces a region of magnetic 
field that repels the magnetic field generator from the first position of th e actuator and attracts 
the magnetic field generator towards the second position of th e actuator to move the actuator 
to itsthe second position. 
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[0008] Preferably^ the electromagnetic coil arrangement comprises includes a single 

electromagnetic coil. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0009] The invention will now be described, by way of example only, with reference 

to the accompanying drawings on drawing sh ee ts 1/37 to 8/37 in which; 
[00010] FIGURES Figures 1 and 2 show a first embodiment of an actuator according to 
the present invention in a first position andji second position^ 

[00011] FIGURES Fi gures 3 and 4 show a second embodiment of aftthe actuator 

according to the present invention in a first position and_a second position?; 

[00012] FIGURE Figure 3 A shows an end view of thea coil i«of Figure 3t; 

[00013] FIGURE Figure 4A shows the results of tests carried out on the actuator of 

Figure 3t; 

[00014] FIGURES Figures 5 and 6 show a third embodiment of aftthe actuator 
according to the present invention in a firs t position and_a second position^ 
[00015] FIGURE Figure 7 shows a schematic view of aftthe actuator according to the 
present invention used to provide for block lockings 

[00016] FIGURES F igures 8 and 9 show a schematic view of aftthe actuator according 
to the present invention used to provide for free-wheel locking?; 

[00017] FIGURE Figure 10 shows a schematic view of aftthe actuator according to the 
present invention used to provide for power unlatching-; 

[00018] FIGURES Fi gures 11 and 12 show a schematic view of aftthe actuator 
according to the present invention used to provide for power latching^ 
[00019] FIGURE F igure 13 shows a valve incorporating aftthe actuator according to the 
present invention^aftd; 

[00020] FIGURES Figures 14 and 15 show a schematic view of a relay incorporating 
aftthe actuator according to the present invention. 

[00021] Figure 16 is a view of a latch arrangement according to another form of the 
present invention; 

[00022] Figure 16A is an enlarged view of part of Figure 16; 
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[00023] Figure 16B is a view similar to Figure 16A with a magnetic pawl in a different 
position; 

[00024] Figure 17 shows the latch arrangement of Figure 16 partially through an 
opening operation in an unlocked but latched position; 

[00025] Figure 18 shows the latch arrangement of Figure 16 at the end of an opening 
operation in an unlatch condition; 

[00026] Figure 19 shows the latch arrangement of Figure 16 wherein an attempt has 
been made to open the latch while in a locked condition; 

[00027] Figures 20, 20A, 20B, 20C and 20B show an embodiment of a latch 
arrangement according to another form of the present invention; 

[00028] Figure 21 is a view of a latch arrangement according to another form of the 
present invention in an unlocked latched first condition; 

[00029] Figure 22 is a view of the latch arrangement of Figure 21 partially through a 
first actuation of the release mechanism; 

[00030] Figure 23 is a view of the latch arrangement of Figure 21 having completed 
the first actuation; 

[00031] Figure 24 is a view of the latch arrangement of Figure 21 with the release 
mechanism having been released and with the latch in a latched second condition; 
[00032] Figure 25 is a view of the latch arrangement of Figure 21 shown in a released 
position, having been mechanically released; 

[00033] Figure 26 is a view of the latch arrangement of Figure 21 shown in a released 
position having been released by a power actuator; 

[00034] Figure 27 is a view of the latch arrangement of Figure 21 shown in a locked 
condition; 

[00035] Figure 28 is a view of the latch arrangement of Figure 21 shown in an 
unlatched condition with the release handle in a rest position; 

[00036] Figure 29 is a view of various components of the latch arrangement of Figure 
21 shown in isolation for clarity; 

[00037] Figure 30 is a view of the claw of the latch arrangement of Figure 21 shown in 
isolation; 

[00038] Figure 31 is a view of a further embodiment of the present invention; 
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[00039] Figures 32 to 28 are views corresponding to Figure 21 to 27, respectively, of a 
further embodiment of a latch arrangement according to the present invention; 
[00040] Figure 39 is a view of the embodiment of the latch arrangement of Figure 32 
shown in a locked condition with the outside handle pulled; and 

[00041] Figure 40 is a close up view of part of the latch arrangement of Figure 21 A. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[00042] With reference to Figures 1 and 2 , th e re is shown show an actuator 10 having 
an actuation actuator chassis 12 (only shown in Figure 1 for clarity) upon which is fixedly 
mounted on an electromagnetic coil assembly 14 is fixedly mounted on . 
[00043] The electromagnetic coil assembly 14 includes coil windings 16 connected to 
power leads 18 and 20. The coil windings 16 form a cylinder within which is position e d a 
core 22 of magnetic material, such as iron , is positioned . The core 22 acts to concentrate the 
magnetic flux lines. 

[00044] Passing a curren t in one direction through the coil winding 16 vi a the power 
leads 18 and 20 in on e direction causes th e creation o fc reates a south pole and_a north pole A as 
indicated in Figure 1. Reversing the direction of current will reverse the position of the north 
pole and the south pole. 

[00045] Figure 1 also shows a magnetic field generator in the form of a toggle 24 
which includes including a mounting portion 26 ? that is pivotally mounted via_a pivot P to the 
actuator chassis 12. A permanent magnet 28 is secured to an end of the mounting portion 26 
that is remote from pivot P. A permanent magnet 28 includes a north pole Nl and a south 
pole S-l. 

[00046] Operation of the actuator 10 is as follows^ When no current is flowing 
through the coil windings 16 , the end 22A o f the core 22 is magnetically neutral, i ei.e., it is 
neither a north pole ernor a south pole. As shown in Figure 1, it can be se e n that the north 
pole Nl of the permanent magnet 28 is closer to the end 22 A than the south pole SI. As such 2 
the predominant magnetic attraction is between the end 22A and the north pole Nl and henc e ^ 
and the toggle 24 remains in a position as shown in Figure 1. 

[00047] In order to move the toggle 24 from the position shown in Figure 1 to a 

position shown in Figure 2, current is fed through the core windings 16 so as to produce a 
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north pole at the end 22 A, thus repellin g the north pole Nl of the permanent magnet 28 and 
causing the toggle 24 to pivot clockkwise clockwise around the pivot P. 
[00048] It can be seen that as As the north pole N 1 moves away from the end 22A, the 
south pole SI progressively approaches the end 22 A and is therefore progressively attracted 
to the north pole a t the end 22A, henee-further drivin g the toggle 24 in a clockwise direction 
until it reaches athe position as shown in Figure 2. 

[00049] Once in the position shown in Figure 2, the end 22A again becomes 
magnetically neutral when the electric current flowing through the coil winding 16 
ceas e s stops , end 22A again becom e s magnetically neutral, although the toggle 24 remains in 
the position as shown in Figure 2 by virtu e because of the greater magnetic attraction between 
the south pole SI and the end 22A. 

[00050] Tegg teThe toggle 24 can be moved back to the position as shown in Figure 1 
by reversing the current so as to provide a south pole at the end 22A. 

[00051] It should b e noted that the The movement of the toggle 24 is as a result of two 
sets of forces^ namely-i a) repulsion force between two similar magnetic poles? and b) an 
attraction force between opposite magnetic poles. 

[00052] It should also be noted that the The repulsive force between two similar poles 
decreases with the distance between thesethe poles. Also, the attractive force between two 
opposite poles increases as the opposite poles approach each other. 

[00053] With this in mind, it can be seen that as As the pole moves from the position 
shown in Figure 1 to the position shown in Figure 2 T and as the repulsive forces between the 
north pole Nl and the north pole a t the end 22 A progressively decrease, the attractive forces 
between the south pole SI and the north pole at the end 22A progressively increase. This 
provides for a more uniform force across the range of movement-H=a«ge. This can be 
contrasted with known devices, such as solenoids, wherein during movem e nt, either similar 
poles are used to repel each other or opposite poles are used to attract each othe r during 
movement . At no time during the use of known solenoids is an attraction force of opposite 
poles used in conjunction with repelling forces of similar poles. 

[00054] Preferably,, stops 13A and 13B are provided to limit the rotation of the toggle 
24 in a clockwise and anti counter- clockwise direction^ respectively. 
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[00055] With ref e r e nce to Figures 3 and 4, ther e is shown show a further embodiment 
of an actuator 110, with components similar to those o f the actuator 10 being labelled 100 
greater. 

[00056] In this case, the electromagnetic coil assembly 114 includes a frame 130 1 
which is connected to an end 122B ofa core 122 and passes outside coil windings 116. 
[00057] It should be se e n that An end 130A of the frame 130 is positioned at the same 
end o f the coil windings 1 16^ butjis spaced from the end 122 A. theThe frame 130 is made of 
a magnetic material, such as iron or steel, aft- and acts to concentrate the magnetic flux lines, 
i ei.e., it acts as a conduit for the magnetic flux lines. 

[00058] In particular^ with reference to Figure 3 A, it can b e se e n that the end 130A 
does not completely encircle the coil windings 116, rath e r it but is positioned only on one side 
of the coil windings 116 in a sector. 

[00059] When current is fed to the coil windings 116 in one direction, a south 
magnetic pole is generated a t the end 122A o f the core 122. Because of the frame 130, the 
north pole that would normally be expected to be produced a t the end 122B T is transferred to 
the end 130A of the frame 130 . In particular, the core 122 and the frame 130 concentrate the 
magnetic flux lines. However, there is an "air gap" between the ends 130A and 122A 
which that the magnetic flux has to jump. The magnetic flux lines in thisthe air gap are shown 
as lines 132. 

[00060] It can be seen, especially from Figure 3 A, that the magnetic flux lines 132 are 
concentrated in a sector of the coi W winding 116 as they pass from the end 130A to the end 
122A. 

[00061] Consideration of the toggle 124 shows T that in this case, the permanent north 
pole T N2 an d the permanent south pole S2 are situated at opposite ends of the toggle 124 on 
either side of a pivot P2, with the north pole N2 being situated proximate to the 
electromagnetic coil. 

[00062] Operation of the actuator 110 is as follows^ Current is fed through the coil 

windings 1 16 so as to produce a north pole a t the end 130A and a south pole a t the end 122A. 

This causes the permanent north pole N2 to be repelled from the north pole at the end 130A T 

and simultaneously attracted towards the south pole at the end 122A, thus causing the toggle 

124 to pivot clockwise to the position shown in Figure 4. 
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[00063] The toggle 124 can be moved back to the position shown in Figure 3 by 
reversing the current through the coil winding 116 such that a north pole is provided at the 
end 122 A and a south pole is provided a t the end 130A. 

[00064] Experiments were carried out on a sample actuator 110 in ord e r to 
optimise optimize the position of the toggle 124 relative to the electromagnetic coil assembly 
114. Thus, the position of_a pivot PI was adjusted so as to vary thea gap G. A voltage was 
applied across power leads 118 and 120 and was increased until the toggle 124 moved from 
one position to the other position. The results are shown in Figure 4A and surprisingly, with a 
small gap G of 0.5 mm, approximately 7 volts was required to move the toggle 124 . 
However, as the air gap progressively increased, a lower voltage was required to actuate the 
devicer-thtts . Thus, with an air gap of 1.0 mm^ approximately 4.5 volts was required A and 
with an air gap of 1.5 mm, approximately 3.5 volts was required. 

[00065] This was a surprising result since it is generally accepted that magnetic 
devices operate best A (and hence require lower power^ with small air gaps. 
[00066] This is best understood by considering the fact that magnetic flux cannot 
easily turn through sharp corners. Thus A consideration of Figure 3 shows that the magnetic 
flux lines 33132 pass in an arc between the end e nds 130A and the end 122A. Where the 
magnetic flux lines 132 cross thesethe flux lines emitted by the permanent magnet, 
movement of the toggle 124 will mefe-easily eee mmove . However, where when the gap is too 
small, movement o fi t is harder to move the toggle is harder to achieve 124 since the 
electromagnetic magnetic flux lines 132 passes pass through the permanent magnet rather than 
across itethe magnetic field. 

[00067] In a further embodiment, the single electromagnetic coil assembly 1 14 could 
be replaced by a pair of electromagnetic coils positioned adjacent one another and wired in 
series such that the north pole N2 can be simultaneously repelled from a north pole of ±one 
magnetic coil and attracted to a south pawlpole of the adjacent magnetic coil. 
[00068] Consid e ration of Figure 5 shows a further embodiment of an actuator 210^ 
which includes an electromagnetic coil assembly 214 fitted to a chassis (not shown) of the 
actuato r 210 . Yok e A yoke 240 is made of a non-magnetic material, such as a plastics 
material. Mounted A first permanent magnet 242 is mounted in an end 240 A of the yoke 240 
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is a first p e rman e nt magn e t 212 , an d a second permanent magnet 244 is mounted in an end 
240B of the yoke 24 0 is a s e cond permanent magnet £44 . 

[00069] It can be seen that A south pole S3 o f the permanent magnet 242 faces_a south 
pole S4 ofa permanent magnet 244. Betvve e n The coil assembly 214 is situated between the 
south poles S3 and S4 is situated th e coil assembly 2H . The yoke 240 together with and the 
permanent magnets 242 and 244 isare moveable via sliders (not shown) between the positions 
shown in Figure 5 and Figure 6. Starting at the position shown in Figure 5, by passing a 
current is passed through the coil assembly 214 in a first direction, and a north pole is created 
at the end 222A of the cotq x and a south pole is created at the end 222B 2 causing the yok e 240 
to move to the position as shown in Figure 6. 

[00070] Reversing the current through the coil assembly 214 will reverse the magnetic 
poles, causing the yoke 240 to move back to the position as shown in Figure 5. It can b e se e n 
that The ends 22A and 22B act as stops to limit the downward and upward movement o f the 
yolk 240. 

[00071] Actuators according to The actuators of the present invention can be used in 
many fields, though in particular on vehicles such as cars T and in particular to provide fef 
security functions. It is therefore advantag e ous preferable that they are capable of functioning 
on cars which have a M 12 volt" system. Thus , preferably advantageously the actuators can be 
used with an operating voltage of 14 volts (alternator output voltage), 12 volts (battery 
voltage) or 8 volts (partially drained battery). Similarly, where the actuators are used on 
vehicles with a "24 volt" system^ it is advantageous preferable for them to operate at 28 volts, 
24 volts and 16 volts^ respectivel y and wher e . Where the actuators are used on vehicles with 
a "[[']]42 volt" system^ it is advantageous preferable for them to operate at 49 volts, 42 volts 
and 28 volts^ respectively. 

[00072] In all embodiments described thttsso far, the electromagnetic coil assembly 
has be e n is fixed relative to the chassis of the actuator and the magnetic field generator 
(permanent magnet) has b ee n is caused to move. Advantap e ousl y Pref erabl y , this allows^er 
the power leads to the electromagnetic coil assembly to remain stationary. However, in 
further embodiments? and under certain installations., it may be preferable for the permanent 
magnets to remain stationary and to allow the electromagnetic coil assembly to move. 
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[00073] Furthermore, the magnetic field generator has thus far only been shown to 
include a permanent magnet. In further embodiments, the permanent magnet could be 
replaced by a further electromagnetic coil. 

[00074] In further embodiments, the electromagnetic coil assembly 214 could be 
replaced by a permanent magnet-wrt h, and the permanent magnets 242 and 244 bem gcan be 
replaced by electromagnetic coils wired in series such that one of the electromagnetic coils is 
attracted towards the adjacent magnet-whiis t, while the other of the electromagnetic coils is 
repelled from the adjacent magnet. 

[00075] With r e f e r e nc e to Figure 7 th e r e is shown shows a schematic view of a latch 
arrangement 50 wh e rein including a door handle 51 is-connected to a door latch 52 via a rod 
53. Actuation of T he door handle 51 is actuated by pivoting it about pivot ji P4 ewsesto cause 
the rod 53 to move to the left and unlatch the latch 52, allowing an associated door (not 
shown) to be opened. 

[00076] The rod 53 carries an abutment 54 situated proximate to a further abutment 55 
mounted on the door. An actuator 56 according to the present invention carries an actuator 
abutment 57 which, by operation of the actuator^ can be inserted into thea space between the 
abutments 55 and 54, thus preventing unlatching of the latch 52 by blocking movement of the 
rod 53 and hence locking the door. The actuator 56 can be operated to withdraw the actuator 
abutment 57 to the position shown in dotted outline, thus allowing the abutment 54 to move 
to the left upon operation of the door handle 51, thus unlocking the door. In a further 
preferred embodiment^ the actuator 56 and associated components required for locking can be 
situated within a latch housing of the latch 52. 

[00077] Figures 8 and 9 show a schematic view of a_"free wheel M _type of locking 
system situated withinja. latch housing 66. H e r e operation Qperation of_a door handle 60 
causes_a lever 61 to pivot aftticounter-clockwise abouta pivot P5 2 causingji slider 62 to move 
to the right and pusha pawl lifter 63 to the right, thus releasing the latch 52. 
[00078] Siide fThe slider 62 is slidingly mounted on_a toggle 64 of an actuator 65 
according to the present invention. Teggl eThe toggle 64 pivots about_a pivot P6. Actuation of 
the actuator 65 causes the toggle 64 to move to the position as shown in Figure % such that 
actuation of the inside door handle 60 moves the lever 61 such that it bypasses the slider 62 
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and does not cause release of the latch 52. It can b e s ee n that Figure 8 shows the system in an 
unlocked condition^ and Figure 9 shows the system in a locked condition. 
[00079] Wher e the handle 51 or 60 is an inside handle 2 -than the system provides for a 
child safety and/or feF-superlocking (or deadlocking) function in conjunction with a lockable 
outside handle. 

[00080] Figure 10 shows a door latch 70 including a rotating latch bolt in the form ofa 
claw 71. A striker 72 can be retained in the position as shown in Figure 10 by virtue ofa 
toggle 73 aetiftgthatacts as a claw pawl againsta claw abutment 74. Actuation of an actuator 
75 according to the present invention causes the toggle 73 to rotate afttkounter-clockwise 
about_a pivot P7, thus releasing the claw 71 which can then rotate aftt kounter -clockwise to 
allow the striker 72 to be withdrawn from thea claw mouth 76. Stops can be provided to limit 
the clockwise and anii counter- clockwise rotation o f the toggle 73. In particula r, an edge 71A 
o f the claw 71 can be used to limit clockwise rotation o f the toggle 73. 
[00081] Figures 11 and 12 show a latch arrangement as described in the applicant's 
earlier granted Great Britain paten t number GB2328242. Fe fThe Great Britain patent 
provides a full explanation of the operation of thea latch 8 0, th e reader is referred to th e 
earlier patent . However, in summary, the latch 80 is a power latching latch, ie-eft ei.e., a latch 
in which when the door has been clos e d to the position as shown in Figure 11, an actuator 81 
is caused to move moves a lever 82 in an anti a counter- clockwise direction such thatji pawl 
83 engages ina notch 84 ofa claw 85 2 drivin g the claw 85 to the position as shown in Figure 
12 when the door has been closed and the latch is in the position shown in Figure 11 . In this 
case, the actuator 81 is an actuator according to the present invention. 

[00082] A ftThe actuator of the present invention may also be used to open a fuel filler 
flap by haviftgmounting the flap (not shown) mounted to the toggle 24 r and 124. 
Alternative^ the actuator may be used to unlatch a flap that is resiliently biased towards an 
open position, for example. 

[00083] Figure 13 shows a valve 90 having an inlet 91 and alternate outlets 92 and 93. 

Teggl eThe toggle 94 sits within thea valve body 95 and selectively blocks the outlet 92 or 

outlet 93. As shown in Figure 13, liquid or gas that4s-pumped through inlet 91 will exit via 

the outlet 93. Actuation of the actuator 96 will cause the toggle 94 to rotate aft ftcounter- 

clockwise, blockin g the outlet 93 and openin g the outlet 92. It can b e s e en that portions The 
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portions of the valve body 95 act as stops to limit the clockwise and aftt kounter- clockwise 
rotation of the toggle 94. 

[00084] Figures 14 and 15 show a relay 97 having an actuator 97 A according to the 
present invention that is attached to a relay contact 98. A further relay contact 98A is 
mounted on the body of the relay 97, and the relay contact 98 can be opened or closed by 
actuation of the actuator 97 A. 

[00085] There now follows a description of an embodiment of an actuator according to 
the present invention used as part of a latch arrangement. The present invention can be used 
in latch arrangements, and in particular latch arrangements for use within doors of cars 
(automobiles). 

[00086] Known car doors include latches for releasably retaining the car door in a 
closed position. Such latches can be locked when the car is left unattended or even when an 
occupant is in the vehicle so as to prevent access to the vehicle by unauthorise d unauthorized 
people. 

[00087] SuehThese latches can be moved between a locke d condition and an unlocked 
condition either by manual means,, such as by operating an inside sill button or an exterior 
key barrel, or th e y can be powered between the locked condition an d the unlocked 
conditions condition by a power actuator T which can be controlled remotely by, for example, 
infra re d infrared devices. 

[00088] A problem with sueh-power locking/unlocking is tha t it may not be possible to 

change the state of the lock in the event thatofa power is los t loss e.g.^ during a road traffic 

accident or as a result o f because of a flat battery , it may not b e possibl e to chang e the stat e of 

th e lock . Thus^ where a vehicle is in use-afld^ the doors are locked and the vehicle is involved 

in a road traffic accident, the occupant of the vehicle may find themselves be locked in the 

vehicle immediately following the crash and this , which clearly has safety implications. 

Furthermore the power actuator is expensive to produce and manufacture. 

[00089] Thus^ in one form of the invention^ th e re is provided a latch arrangement 

includin g includes a latch, a release mechanism, a manually actuable element and a control 

means including an actuato r according to the pr e s e nt invention, the . The latch being is 

operable to releasably retain a striker in use^-fe e. The release mechanism b e ing is capable of 

being moved by the manually actuable element from a rest position through an unlocked 
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position to a release position wherein it unlatches the latck— th e. The control means 
havin g has a locked condition at which actuation of the manually actuable element does not 
cause unlatching of the latch and an unlocked condition at which during an initial movement 
of the manually actuable el e ment, the release mechanism achieves the unlocked position and 
durin g an initial movement of the manually actuable element. During subsequent movement 
of the manually actuable element, the release mechanism achieves the unlatch position. 
[00090] Advantag e ously Preferably, movement of a door handle th e r e for e provides two 
functions?:, namely that of unlocking ef-the latch mechanism and also r e lease o f releasing the 
latch mechanism. Furthermore^ the control means can be configured to ensure the latch 
arrangement remains in a locked condition independent of actuation of any door handles 
(inside or outside doors) when necessary. 

[00091] Preferably^ the release mechanism includes a release link having an abutment 
operable to move a latch release element. Preferably^ when the control means is in the locked 
position^ actuation of the manually actuable element moves the abutment, but the abutment 
does not move the latch release element. Preferably,, the abutment is mis-aligned with the 
release element in the rest condition. Preferably^ the release link is operably movable by a 
release lever. 

[00092] Preferably^ a part of the release mechanism is retained in a rest position by the 
control means to provide for the lock condition. Preferably-sai d, the part of the release 
mechanism is retained by magnetic attraction . Preferably said part of the release m e chanism 
is retaine d or by a control pawl. Preferably-sai d, the part of the release mechanism is a 
lock/unlock lever which is retained in a first position when the control means is in itea locked 
condition and is allowed to move d move to a second position when the control means is in 
ksan unlocked condition. 

[00093] Preferably^ the lock/unlock lever is connected to the release link by a 
connector. Preferably^ the lock/unlock lever, the connector and the release link substantially 
move in unison during saidthe initial movement of the manually actuable element. 
Preferably^ the lock/unlock lever , the connector and the release link rotate about a pivot 
during saidthe initial movement. Preferably^ the pivot mounts the lock/unlock lever on a 
chassis of the latch arrangement. 
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[00094] Preferably^ the lock/unlock lever remains stationary during said-subsequent 
movement of the manually actuable element. Preferably^ the release mechanism is designed 
to return to the rest position from the release position upon release of the manually actuable 
element. 

[00095] Preferably^ the release mechanism is biased to the rest position by_a resilient 
ffleaft smember . Preferably^ a first resilient meaftsmember biases the release mechanism to the 
unlocked position from the released position^ and a second resilient meansmember biases the 
release mechanism to the rest position from the unlock position. Preferably^ the latch is 
further movable between a latche d position and_a released position by a powered released 
actuator. Preferably^ the control means is movable between the locked condition and the 
unlocked conditions condition by manual operation of a coded security device^ such as a key. 
This form of the inv e ntion will now be d e scrib e d, by way of e xampl e only, with r e f e renc e to 
the accompanying drawings on drawing she e ts 9/37 to 12/37, in which: 

FIGURE 1 is a vi e w of a latch arrang e ment according to this form of the 

pr e s e nt inv e ntion; FIGURE 1 A is an e nlarg e d view of part of th e figure 1 

FIGURE IB is a vi e w similar to figure 1A with th e magn e tic pawl in a 

differ e nt position ; 

FIGURE 2 shows the latch arrangement of figure 1 part way through an 

opening operation in an unlocked but latched condition ; FIGURE 3 shows the latch 
arrangement of figure 1 at the end of an opening operation in an unlatched condition; and 

FIGURE \ shows the latch arrangement of figure 1 wherein an attempt has 

be e n mad e to op e n th e latch whilst in a lock e d condition. 

[00096] With referenc e to the figur e s ther e is shown The figures show a latch 
arrangement 4 Q410 having a latch 43412 (only part of which is shown), a release mechanism 
4 4416 , a powered control means (actuator) 18 an d1 l8, a manually actuable elements in the 
form ofan inside handle 3Q420 and an outside handle 34421. 

[00097] The latch 43412 is mounted on a car door and is operable to releasably retain a 

striker mounted on fixed structure of the car, such as a B post or a C post. The latch 43412 

typically might include a latch bolt in the form of a rotating claw which engages the striker. 

To ensure the claw retains the striker, a pawl can be provided to retain the latch bolt in itsa 

closed position. The pawl includes a latch release element in the form of a pawl pin 44414. 
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[00098] With the pawl pin 44414 in_a position A as shown in figur e 1 F igure 16 , 
closing of the door will cause causes the rotating claw to engage the strike^ and the pawl will 
then retain the striker in the closed position. Movement of the pawl pin 44 414 to the position 
B x as shown in figure 1 Figure 16, will release the pawl from engagement with the claw z thus 
allowing the striker to be released from the claw and allowing the door to open. ThuSi with 
the pawl pin 414 in the position A of figur e l Figure 16, the latch 412 can be latched to the 
striker^ and with the pawl pin 414 in the position B of figur e l F igure 16, the latch 412 can be 
unlatched from the striker. 

[00099] The release mechanism includes_a release lever 36426, a release link 38428, a 
connector link 30430 and_a lock/unlock lever 33432. Releas eThe release lever 36426 is 
pivotally mounted about_a pivot C ona chassis 34424 of the latch arrangement 410 . One end 
26A 1 26A of release lever 3 6426 is connected via_a linkage 34 434 (shown schematically) to a 
manually actuable element in the form of aftthe inside handle 3 0420 . 

[000100] Eftd^6 AThe end 426 A is further connected by a further linkage 35435 (shown 
schematically) to a further manually actuable element in the form of aftthe outside door 
handle 34421. Operation of either the handle 30420 or 34421 causes the release leve r 426 to 
rotate clockwise about the pivot C. End 26B The end 426B o f the release lever 36426 is 
connected via_a pivot D to the end 28A428A o f the release link 38428. End 28B The end 
428B of the release link 38428 includes an abutment 33422 for engagement with the pawl pin 
44 414, as will be further described below. 

[000101] Releas eThe release link 38428 is connected to an end 30 A430A of the 
connector 3 01ink 430 byji pivot E which is positioned between e nd 28A the ends 428A and 
38B 428B . Eftd^O BThe end 430B o f the connector 30430 is connected to_an end o f the arm 
33A432A of the lock/unlock lever 33432 by a pivot F. 

[000102] Lee kThe lock/ unlock lever 33432 further includes arm 33B432B having^a pin 
37437 and_an arm 32G432C having abutment 38438 and 39439. LeekThe lock/ unlock lever 
33432 is pivotally mounted abouta pivot G onto the chassis 34 424 . 

[000103] Lee kThe lock/ unlock lever 33432 is made from mild steel A and h e nc e in 
particular the abutment 38438 is made from a ferromagnetic material-thetfg h. However, in 
further embodiments this ne e d not be th e cas e other materials can be used (see below). 
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[000104] Aft The actuator according to the present invention is provided in the form of 
a the powered control means 18418 which includes an electromagnet 42 44 2 and_a magnetic 
pawl (toggle)-44J44. 

[000105] Electromagnet 42 The electromagnet 442 is mounted on the chassis 24 424 and 
includes windings 4 6446 , a core 48448 and electric leads 50450 and 54 451 . Paw lA pawl stop 
5 2452 is provided on one side of the electromagnet 42442 and is made of magnetic material 
(such as iron or steel) and thus acts as part of a frame, one end of which is connected to the 
core 48448. 

[000106] Magn e tic T he magnetic pawl 44444 includes a permanent magnet and is 
pivotally mounted aboutji pivot H onto the chassis 24424. End 44AThe end 444 A o f the 
magnetic pawl 44444 includes abutment 51 abutments 454 , 56456 and 58458, which will be 
further described below. 

[000107] A tension spring 60460 is connected to the chassis 24424 and the release lever 
26426 and acts to bias the release lever 26426 in an-amia counter- clockwise direction when 
viewing fig*tfe- 4Figure 16 . A further tension spring 62462 (only shown in figwe ^Figure 18 
for clarity) biases the pin 37437 and the pivot 38D together. 

[000108] In further embodiments^ different forms of springs can be used,, in particular 
torsion springs acting in torsion (clock springs) in place of tension springs 60460 and 62 462, 
to perform the same biasing action. AThe lock/unlock lever stop 64464 is mounted on the 
chassis 24 424 . 

[000109] As a result o f the tension spring 62 462, the end 28A428A o f the release link 
28428 is biased into engagement with the pin 37437. In further embodiments^ the end of the 
release lever 26426 could engage the pin 37 437, as could a part of the pivot D. 
[000110] Magn e tic The magnetic pawl 44444 has a south pole at_an end 14B 'M 4B and a 
north pole at an end 44A 444 A . Applying DC current to the windings 46446 via the electric 
leads 5 0450 and 54 451 in a first direction will create a magnetic field around the 
electromagnet which will bias the north pole in the end 44 A44 4A o f the magnetic pawl 
44 444 to the left when viewing flgur eFigure 1 i.e.-ant i, counter- clockwise abou t the pivot H 
until the abutment 54454 engages the pawl stop 52452. 

[000111] Applying DC current in a second direction t o the windings 46446 via the 

electric 5 01eads 450 and 54451 will cause a different magnetic field to form around the 
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electromagnet such that the north pole end 44A 444 A of the magnetic pawl 44444 is biased to 
the right when viewing figw eFigure 1 i.e. A clockwise around the pivot H until such time as 
the abutment 56456 engages the end 33433 o f the arm 32G432C o f the lock/unlock lever 
33432 (see figure lB Figure 16B) . Under these conditions , the abutment 58458 is opposite the 
abutment 39439 and will prevent rotation o f the lock/unlock lever 32 anti 432 counter- 
clockwise about the pivot G (see below). 

[000112] Not e that to To move the magnetic pawl 444 between the positions as-shown in 
figures 1A and lB Figures 16A and 16B, it is only necessary to apply a short pulse (e. g. x 50 
ms) of current to the windings 16 11 6 in the appropriate direction^ since under normal 
circumstances once the magnetic pawl 11 111 has achieved one of the positions as shown in 
figures 1A or lB Figures 16A or 16B, there are no forces which tend to move i ithe magnetic 
pawl 444 out of thatthose positions. 

[000113] Note that in ln a preferred embodiment^ the eenfr ecenter of gravity o f the 
magnetic pawl 44 444 is substantially located at the pivot H since, in the event of a road 
traffic accident, such an the arrangement will not tend to rotate the magnetic pawl 444 
because as a result of acceleration or deceleration occurring during the accident. 
[000114] Not e that in ln a further preferred embodiment^ a relatively light detent is 
provided to maintain maintains the magnetic pawl 44444 in either of the positions as shown in 
figure lA F igure 16A and figure lB Figure 16B, which can nevertheless be overcome by 
manual operation of thea key or by pulsing the electromagnet. 

[000115] It is also possible to preven t Counter-clockwise rotation o f the lock/unlock 
lever 32 anti 1 32 clockwi se abou t the pivot G can be prevented by applying and maintaining 
DC current in the first direction to the windings 46446 since the abutment 38 438 is made 
from a ferromagnetic material and will therefore be magnetically attracted to electromagnet 
43442. 

[000116] The powered control means 48418 has three conditions nam e ly a . In a first 

condition at which , no power is applied to the windings 446, and the magnetic pawl 44444 is 

in the position as shown in figur e lB Figure 16B . AIn a second condition at vvhich^ power is 

supplied and maintained in a first direction to the windings 4 6446, thus attractin g the 

abutment 38438 and ensuring that the magnetic pawl 444 is positioned as shown in figur e 1 

a»d-4 AFigures 16 and 16A . AIn a third condition at which^ no power is supplied to the 
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windings 44446 and the magnetic pawl 44444 is in position as shown in figur e I Figure 16 , 
vvherein and the permanent North magnetic pole is attracted to the magnetic material o f the 
pawl stop 52452. 

[000117] Operation of the latch arrangement is as follows. With th e powered control 
means +8418 in the third conditio^ the door can be manually opened as follows. As 
mentioned previously^ with the powered control means 418 in the third condition^ the 
magnetic pawl 444 is positioned as shown in figur e I Figure 16 and thus does not restrict 
rotation of the lock/unlock lever 3 2432 in an-am ia counter- clockwise direction. 
[000118] Furthermore^ no power is supplied to the windings 4 6 14 6, and thus the 
electromagnet 442 also does not restrict movement of the lock/unlock lever 32432 in an anti a 
counter- clockwise direction. 

[000119] Initial movement of either the inside handle 2 0420 or the outside handle 2M21 
moves the release lever 2 6426 in a clockwise direction abou t the pivot C to the unlocked 
position^ as shown in figure 2 F igure 17 . 

[000120] It should b e not e d tha t The lock/unlock leve r 432 has rotated aftt kounter- 
clockwise about the pivot G to a position where the arm 32A has come into abutment with 
abutment 64 4 32 A abuts the lock/unlock lever stop 464 . It should also b e noted that The 
abutment 38438 has become disengaged from the electromagnet 42442. 
[000121] It can also b e seen from figure 2 F igure 17 shows that the end 28A428A of the 
release link 28428 has remained in contact with the pin 37437. Thus , the connector 301ink 
430 an d the release link 28428 have also substantially rotated about the pivot G. Not e that 
as As shown in figure 2 F igure 17, the abutment 22 had becom e align e d 1 22 aligns with the 
pawl pin 44414. This can be contrasted with the position o f the abutment 2 2422, as shown in 
figure I Figure 16, where it is not aligned with the pawl pin 44414. 

[000122] Further movement of the inside door handle 420 o r the outside door handle 
421 moves the release lever 26426 from the position as shown in figure 2 F igure 17 to the 
position as shown in figur e 3 Figure 18 . 

[000123] In view of the fact that the arm 32A432A ofthe lock/unlock lever 32432 is in 

abutting engagement with abutm e nt 61 the lock/unlock lever stop 464 , the lock/unlock lever 

32432 cannot rotate further in an-atrt ia counter- clockwise direction. Thus , the connector 304s 

caused to rotat e anti link 430 rotates counter- clockwise about the pivot F relative t o the 
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lock/unlock lever 33432. This r e sults in The abutment 33422 of release link 28 movin g 428 
moves into engagement with the pawl pin 44 414 and movin gm oves it from position A as 
shown in figure 2 Figure 17 to position B as shown in figur e 3 Figure 18 . As previously 
mentioned, movement of the pawl pin 414 from the position A t o the position B 
eausesunlocks the latch to unlock . 

[000124] When the inside door handle 420 and the outside haftdle sdoor handle 421 are 
released, the spring 69460 and the spring 63462 return the release mechanism 46416 and the 
pawl pin 44414 to the position as shown in figur e l Figure 16 . 

[000125] Not e that whils tW hile the movement of the inside door handle 420 o r the 
outside door handle 421, and hence movement of the release lever 36 426, has been described 
in two stages, such two stage movement is not discernible by a person operating the door 
handles 420 and 421 . Furthermore^ the mechanism is designed to move seamlessly from the 
position as shown in figur e 3 Figure 18 to the position as shown in figur e l Figure 16 . 
[000126] With the control means in ksthe second condition i.e. 2 DC current supplied to 
the windings 446 in the first direction and the magnetic pawl 444 is in a position as shown in 
figur e l Figure 16, the lock/unlock lever 33432 is maintained in the position as shown in 
figur e l Figure 16 by magnetic attraction. 

[000127] Thus A operation of aathe inside door handle 420 or the outside door handle 421 

will cause the release lever 3 6426 to rotate in a clockwise direction as shown in figure 

4Figure 16, which will result in the end 28A 1 28A of the release link 38 428 from immediately 

disengaging the pin 37437 such that the release lever 3 6426 , the release link 38428 and the 

connector 30 moves link 430 move to the position as shown in figur e l Figure 19 . 

[000128] It should b e not e d that whils t While the abutment 22 has b e ing caused to 

ffieve422 is moved , in vi e w of th e fact that it was initially mis aligned with pawl pin 11, such 

movement has result e d in c auses the abutment 22 bypassin g 422 to bypass the pawl pin 44414 

and to not impartin g impart any movement to the pawl pin 44 414 in view of the fact that it 

was initially mis-aligned with the pawl pin 414 . Thus-whils t, while the inside door handle 

421 or the outside door handl e 420 has been moved, the door has not become unlatched. Note 

that in ln further embodiments^ it is possible to arrange an abutment (such as the abutment 

33 422) to be permanently aligned with a latch release element (such as the pawl pin 43414 

but remote therefrom] such that with the latch arrangemen t 410 in a locked conditio^ the 
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abutmen t 422 approaches the pawl pin 414 but does not move i t and with . With the latch 
arrangement 410 in an unlocked conditio^ the abutmen t 422 approaches, engages and then 
moves the pawl pin 414 . 

[000129] It can b e seen that with With the control means in ksthe second condition, the 
door latch remains in a locked condition. 

[000130] With the control means in the first condition i.e.^ where there is no power is 
provided to the windings 16 14 6 but the magnetic pawl 41 141 is in a position as shown in 
ifotf eFigure IB, aftti counter- clockwise rotation of the lock/unlock lever 432 is again 
prevented^ though this time by co op e ration cooperation o f the abutments 39 439 and §8458. 
Thus^ actuation of the inside door handle 421 or the outside handles door handle 420 will 
again cause the release lever 3 6426 , the release link 23428 an d the connector 3 01ink 430 to 
move to the position as shown in figur e I Figure 19 . 

[000131] Consid e ration of figure 2 Figure 17 shows schematically a power actuator P 
which is independently operable to release the latch. 

[000132] Further shown schematically is a coded security device 70470 in the form of 
an externally mounted key barrel into which a key can be inserted-a-key. Actuation of the key 
barrel via the key is capable of moving the magnetic pawl 444 between the positions shown 
in figures 1A and lB Figure 16A and 16B . 

[000133] The latch arrangement is configured such that when the associated vehicle is 
in use a the control means is set to itsthe second condition i.e. 2 power is maintained to the 
windings 446 . Under such circumstances^ electric power lost to resistance in the windings 46 
can be compensated for by the fact that the engine of the vehicle is running and hence the 
battery recharging system (such as an alternator) can recharge the battery to ensure it does not 
go flat. 

[000134] When the vehicle is parked and left unattended^ the control means can be set 
to ksthe first condition to lock the latch. Not e that th e T he control system does no t cause any 
drain te-the vehicle battery in itethe first condition. 

[000135] The control mechanism can also be set to itsthe third condition when the 
vehicle is parked and is required to be in an unlocked condition. Not e that in ln the third 
condition^ there is no drain on the battery. 
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[000136] The control means can be changed between itethe firs t condition and the third 
condition by applying a pulse of electrical power to the windings 446 in an appropriate 
direction. 

[000137] With the vehicle in use and the control means in itethe second condition, as 
mentioned above, the lock/unlock lever 33432 is maintained in the position as shown in 
figur e l F igure 16 b y feeding power been fed to the electromagnet. In the event of a power 
failure, such as might occur following a road traffic accident, the control means will by 
definition change to itsthe third condition and hence the doors will become unlocked and 
occupants of the vehicle will be able to escape from the vehicle. 

[000138] With the vehicle parked and with the control means in ksthe first condition 
i.e.., with the vehicle locked, in th e event that the vehicl e batt e ry is flattened, perhaps as a 
result of a int e rior light being l e ft on, pulsing of the electromagnet to move the control means 
from the first condition an d the third condition to unlock the vehicle will not be possible in 
the event that the vehicle battery is flattened, perhaps as a result of an interior light being left 
on. However, it is nevertheless possible to manually unlock the vehicle by use of the key and 
the key barrel 70470. The key and the key barrel 470 can also be used to lock the vehicle,, if 
necessary. 

[000139] It should be noted that only when the vehicle is in use is powe r Power is 
continually fed t o the windings 4 6446 only when the vehicle is in use . When the vehicle is 
parked^ power is only momentarily fed t o the windings 46446 to change between the locked 
condition and the unlocked condition. 

[000140] Such an This arrangement th e r e for e significantly reduces the lik e lihoo d chance 

of flattening the battery when the vehicle is parked^ but the n e verth e less still allows opening 

ef-the doors to be opened in the event of apower loss following a road traffic accident. 

[000141] It should b e not e d that the The electromagnet 42 nee d14 2 needs to only be 

strong enough to retain the lock/unlock lever 32432 in the position shown in figur e l Figure 

16 when the electromagnet 442 is in itsthe second condition i.e.,, when power is being 

supplied to the electromagne t 442 . Thus,, the electromagnet 442 has to be strong enough to 

overcome the forces in tension spring 60460 during initial movement of the inside handle 421 

o r the outside handle 420, and it has to overcome the forces in tension spring 60460 and 

62462 during a subsequent movement of the inside handle 421 o r the outside handle 420 . 
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Not e that th e The electromagnet 442 is not required to be strong enough to move the 
lock/unlock leve r 432 from the position as shown in figure 2 Figure 17 to a position such that 
the abutment 38438 engages with the electromagnet 442 . 

[000142] As mentioned abov e the The powered control means 4-8418 has two ways of 
preventing rotation of the lock/unlock lever 32432, namely by permanently 
e n e rgisation energizing of the windings 44446 or by mov e m e nt o f moving the magnetic pawl 
44444 to the position as shown in figur e lB Figure 16B . In further embodiments, in particular 
when no power release P is provided, the control means can be used to simply lock and 
unlock the vehicle e.g u when parked. As such^ it is only necessary for the windings 46 11 6 to 
be pulsed to move the magnetic between the positions as shown in figures lA F igure 16A and 
figure lB Figure 16B . As such^ the electromagnet 42 14 2 is not required to attract the 
lock/unlock lever 3 2432, which can therefore be made of a non ferromagnetic material, such 
as a plastics material. Under these circumstances^ it is necessary to have a manual override 
system operable by the inside handle 421 (but not the outside handl e 420) such that when the 
inside handl e 421 is moved^ the magnetic pawl 44444, if in the position as shown in figur e 
-1- BFigure 16B , is moved to the position as shown in figur e lA Figure 16A . Once the magnetic 
pawl 444 is in the position as shown in figur e lA Figure 16 A , the latch release mechanism 
46416 can then operate in its two stage manner i.e.,, alignm e nt o f aligning the abutment 32422 
with the magnetic pawl 11 441 followed by movement o f moving the magnetic pawl 11 444 
from position A to position B A as shown in figure l F igure 16, to open the latch. Under such 
an arrangement^ it is preferable that the release mechanism 46 416 fully returns to the rest 
position upon release of the inside handl e 421 i.e. , the abutment 22422 becomes mis-aligned 
with the pawl pin 44 414 . 

[000143] There now follows a description of an embodiment of an actuator according to 
the present invention used as part of a latch arrangement, and in particular latch arrangements 
for us e used within doors of cars. 

[000144] In this form of the The invention th e r e is provid e d provides a latch arrangement 

including a latch, a manually actuable element, a release mechanism and a power control 

means including an actuato r according to the present invention, the . The latch b e ing is 

operable to releasably retain a striker in use, and the release mechanism being is capable of 

being moved by the manually actuable element from a latched position to an unlatched 
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position wherein it unlatches the latclv-th e. The power control means havin g has a first 
condition , a second condition and_a third condition in which: witty . 

[000145] With the power control means in the first condition^ the control means is in a 
non^owered condition and actuation of the manually actuable element does not cause the 
release mechanism to unlatch the latclwkh . With the power control means in the second 
condition^ the powered control means is in a powered condition and actuation of the manually 
actuable element does not cause the release mechanism to unlatch the latch ,and with . With 
the power control means in the third condition^ the power control means is in a non^powered 
condition and actuation of the manually actuable element causes the release mechanism to 
unlatch the latch. 

[000146] Preferably,, a part of the release mechanism is retained in a locked position by 
the control means to provide for a lock condition of the latch. Preferably-sa* 4, the part of the 
release mechanism is retained by magnetic attraction- — Pr e ferably said part of th e r e l e as e 
m e chanism is retained bv or by a pawl. Preferably-sai d, the part of the release mechanism is a 
lock/unlock lever which is retained in the first position by the control means to provide for 
the lock condition and is allowed to move to a second position to provide for the unlocked 
condition. 

[000147] Preferably^ the control means includes aan electromagnet to retain sai4the part 
of the release mechanism in the unlocked position. Preferably^ the electromagnet is incapable 
of moving the said-part of the release mechanism from the unlocked position to the locked 
position. Preferably^ the control means includes a magnetic pawl movable between a locked 
position and an unlocked position. Preferably^ the electromagnet is pulsed to move the pawl 
between the locked position and the unlocked position. Preferably^ the pawl is pivotally 
movable^ and the eefttrecenter of gravity of the pawl is substantially at the axis of the pivot. 
[000148] Preferably^ the release mechanism is designed to return to the rest position 
from the release position upon release of the manually actuable element. Preferably^ the 
release mechanism is biased to the rest position by_a resilient meaftsmember. 
[000149] Preferably^ a first resilient meaft smember biases the release mechanism to the 
unlocked position from the released position^ and a second resilient meaft smember biases the 
release mechanism to the rest position from the unlock position. 
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[000150] Preferably* unlatching of the latch arrangement causes the release mechanism 
to move to a locked condition. Preferably* the release mechanism can be retained in the 
locked condition whilstwhile the latch is in itethe unlatched condition. Preferably* the release 
mechanism is retained in the locked condition by putting the control means into the first 
condition. Preferably* the release mechanism is retained in the locked condition by putting 
the control means into the second condition. 

[000151] Preferably,, the latch is further movable between a latched position and_a 
released position by a powered released actuator. Preferably* the control means is movable 
between the locked condition and the unlocked conditions by manual operation of a coded 
security device 2 such as a key. This form of invention will now b e d e scribed, by way of 
e xample only, with r e f e rence to the accompanying drawings and drawing sheets 13/37 to 
17/37 in which : 

[000152JFIGURES 7 to 7D shows an e mbodim e nt of a latch arrang e m e nt according to this 
form of th e pr e s e nt inv e ntion. 

[000152] With ref e rence to figures 7 to 7D thorp is shown F igures 20, 20A, 20B, 20C 
and 20D show a further embodiment of a latch arrangement 310 having components which 
felfi lfulfill substantially the same function aas those components in the latch arrangement 40 
labelled 300 greater. Again, anthe actuator according to the present invention is provided in 
the form of a powered control means 318. Paw lA pawl stop 53352 is provided on one side of 
thean electromagnet 42342 and is made of a magnetic material (such as iron or steel) and thus 
acts as part of a frame, one end of which is connected to thea core 48348. 
[000153] Further shown is a latch bolt in the form of a rotating claw 1 pivotably 
mounted about_a pivot W* which is retained in the position as-shown in figur e 7 F igure 20 by 
a pawl 2 which that is pivotably mounted about_a pivot X. A striker 3 can be retained in the 
position as shown in figure 7 Figure 20 to latch a door in a closed position. In this case , the 
claw 1 includes a cam lug 4 on the outer periphery thereof which engages wrtha lug 5 ofa 
lock/unlock lever 332* as will be further described below. In this case* there is further 
included an abutment 390 which limits aftti counter- clockwise rotation of_a release lever 
36326. 

[000154] Figure : 7 A20A shows the latch arrangement 310 in an unlocked condition 

wherein the release lever 326 is in abutm e nt with abuts an abutment 390,_a lock/unlock lever 
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332 is in abutment with abuts an abutment 6 4364, and an end 328A ofa release link 328 is4ft 
abutment with abuts a pin 337 A with an abutment 338 being remote from the electromagnet 
342. In this position , the abutment 332338 aligns with a pawl pin 314. Note that the position 
of components shown in figur e 7A F igure 20A is equivalent to the position of similar 
components as shown in figure 2 Figure 17 . 

[000155] Figure 7B20B shows the latch arrangement 310 in a locked condition 
wh e rein where electrical power is fed t o the windings 346 to maintain the abutment 338 in 
engagement with the electromagnet 342 . Not e that The release lever 326 is-still in e ngagem e nt 
wrth engages the abutment 39 0 whilst , while the lock/unlock lever 332 is-no longer i» 
e ngagem e nt vvith engages the abutment 6 4364 and the end 328A o f the release link 328 is-no 
longer in engag e ment with engages the pin 337. Note also that The abutment 333338 is now 
mis-aligned with the pawl pin 314. Thus^ pivotal movement of the release lever 326 in a 
clockwise direction will cause the abutment 322338 to bypass the pawl pin 314 2 and thus the 
door will remain closed. 

[000156] Consideration of figure 7A F igure 20 A shows that in the event that the release 

lever 326 is pivoted in a clockwise direction so as to disengag e with the abutment 390, the 

release lever 326, the release link 328, an d the connector 330 will move to the position as 

shown in figure 7C Figure 20C, resulting in the abutment 322 engaging and movin g the pawl 

pin 314 to position B x as shown in figure 7C Figure 20C , thus allowing the door the to open. 

[000157] It should be noted that the The latch arrangement 310 only momentarily 

achieves the position as shown in figur e 7C since Figure 20C because once in this position^ 

the claw 1 rotates aftti counter- clockwise about_a pivot W which . This simultaneously 

releases the striker 3 from the mouth of the clawj, and also causes the cam lug 4 to contact 

the lug 5 X thus driving the lock/unlock lever 332 to the position as shown in figur e 7D Figure 

20D . This in turn allows the pawl pin 314 to return to the position A and causes the connector 

330 and the release link 328 to adopt the position as shown in figw eFigure 20D. 

[000158] Not e that as As shown in figur e 7D Figure 20D , the release leve r 326 is 

disengaged from the abutment 390 i.e. A an insid e door handle or an outside door handle is still 

in an actuated position. With the inside door handle o r the outsid e door handle in itethe 

actuated position, the door latch can then be locked either by supplying aaand maintaining 

power to the windings 346-ef^ by pulsin g the windings 346 such that the pawl 344 moves 

24 



60130-2290 
02MRA0334 

clockwise to a position equivalent to that shown in figur e lB F igure 16B, or by manual 
operation of the key again movin g the pawl 344. Subsequent release of the inside door handle 
o r the outside door handle will either return the latch arrangemen t 310 to the position as 
shown in figure 7B Figure 20B (when power is supplied and maintained to the windings 346) 
or to the position as shown in figur e 7B Figure 20B, except with the pawl_2 moved across. 
[000159] Alternative^ where no power is supplied to the windings 346 2 then neither 
the electromagnet o f342 nor the pawl 344 will restrict rotational movement of the 
lock/unlock lever 332 whic h, upon r e l e ase of th e insid e or outsid e door handl e will return to 
the position as shown in figur e 7C Figure 20C upon release of the inside door handle or the 
outside door handle . 

[000160] It can b e seen tha t The electromagnet 342 is therefore only required to hold the 
lock/unlocked leve r 332 in the locked position^ as shown in figur e 7 Figure 20, and is not 
required to return it to thatthe position from the unlocked position since this is carried out by 
co op e ration cooperation between the cam lug 4 and the lug 5. 

[000161] In an alternative embodiment^ it is possible to provide an electromagne t 342 
which is sufficiently powerful to move the lock/unlock leve r 332 from the position as shown 
in figur e 7A F igure 20 A to the position as shown in figur e 7B so as Figure 20B to be able to 
lock the door without having to open the door. 

[000162] There now follows a description of a nanother embodiment of an actuator 
according to the present invention used as part of a latch arrangement. The present invention 
can be used in athe latch arrangement, and in particular a latch arrangement for land vehicles,, 
such as cars. 

[000163] Known door latches ar e r e quir e d need to keep the associated vehicle door in a 
closed position in the event of a road accident. Under such circumstances, the closed vehicle 
door contributes significantly to the strength of the passenger safety cell. Conversely, in the 
event that the door is forced open during a road accident, the passenger safety cell strength is 
severely compromised, thus possibly endangering the passengers and driver of the vehicle. 
[000164] It is known for an An impact occurring during a crash tecan deform the vehicle 
doo r such that , and the normal release mechanism of the latch is inadvertently operated, thus 
releasing the door. 
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[000165] An object of the present invention is to provide a door latch which is less 
likely to unlatch during a crash. 

[000166] ThuSi in one form of the invention there is provided a latch arrangement 
includin g includes a latch and a release mechanism operable such that wit hwhen the latch in 
an unlocked latched first condition, an initial operation of the release mechanism changes 
thea state of the latch to a latched second condition ^ that is different from the first condition 
wh e rein a . A subsequent operation of the release mechanism unlatches the latch in which an. . 
The actuator according to the present invention can be used to lock the latch. 
[000167] It is also known to have latches which are power openable, that it so say the 
mechanism by which that opens the latch is op e ned can be driven by an actuator^ such as an 
electric motor. 

[000168] The signal to operate the power actuator is generated by an initial movement 
of an outside door handle associated with the latch/power actuator. Since the initial 
movement of the outside door handle simply operates a signalling switch, the force required 
to lift the outside door handle during this initial movement is very low. 
[000169] However, in th e ev e nt of mail function ofi f the power actuato r malfunctions , 
further movement of the outside door handle causes mechanical components of the door latch 
to be moved to move and release the latch. Thus, it would be appreciated that the force 
required to lift the door handle during this subsequent movement is considerably more that 
tha tthan the force required to lift the door handle during the initial movement. 
[000170] There is an ongoing requirement for vehicles to have reduced noise levels, and 
in particular reduce wind noise levels. Reduced wind noise levels can be achieved by 
increasing the seal load acting between the door and the adjacent door aperture of the vehicle. 
However, an increase in seal load also requires an increase jn the force required to unlatch the 
latch. 

[000171] It is difficult to control the tolerances on seal loads between various deefdoors 
of a vehicle, and afr-sue htherefore the force required to unlatch the latch on different doors of 
the same vehicle varies significantly. As such, during power opening of a door latch, different 
doors of the same vehicle may take different times to open. 
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[000172] In particular, where a power actuator takes a significantly longer time than 
usual to open itsthe associated door, the person lifting the door handle may well have moved 
the door handle from the initial position into the manually opening phase of the door handle. 
[000173] As such, a person opening different doors of the same vehicle can be required 
to input significantly different forces into each door handle. 

[000174] An object of a preferred embodiment of the present invention is to alleviate 
this problem. Thus, according to the present invention^ the latch arrangement is preferably 
further operable by a power actuator. 

[000175] It can b e se e n that When providing a power openable door latch which requires 
an initial and subsequent operation of a release mechanism, the initial operation can be 
chosen to move only a certain number of components of the latch. In particular^ the 
tolerances on these particular components can be tightly controlled and furth e rmore. . 
Furthermore, the force required to move these components can be relatively low. Thus, the 
force required to fully actuate an outside door handle on the first occasion can remain low. 
Furthermore, this force is consistent when compared with other door handles of the same 
vehicle. 

[000176] The time taken to manually fully lift an outside door handle is considerably 
longer than the time required for the power actuator to unlatch the latch. Thus,, under normal 
circumstances T when the latch is being power unlatched, the door will open a^sometime 
wMs twhen the outside door handle is being lifted, even though the action of lifting the 
outside door handle is not acting to unlatch the latch and it . It is therefore more eas y easier to 
achieve a consistent "feel" to all latches on a particular vehicle. 

[000177] Preferably^ the latch has a locked condition such tha t, wh e n in th e locked 
condition, any number of operations of the release mechanism does not unlatch the latch 
when in the locked condition . Preferably^ the latch arrangement includes a latch bolt 
releasably retainable in a closed position by a first pawl. 

[000178] Preferably^ the first pawl is operable by a pawl lifter, and the pawl lifter 
being is moveable relative to the pawl from a first relative position corresponding at least to 
the unlocked latched first condition to a second relative position corresponding at least to the 
latched second condition. 
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[000179] Preferably^ the pawl lifter is moveable relative to the first pawl by virtue of a 
lost motion connection between the pawl lifter and the first pawl. Preferably^ the lost motion 
connection is in the form of a projection on one of the pawl lifter and first pawl engagin g that 
engages a slot in the other of the pawl lifter and first pawl. Preferably^ one of the pawl lifter 
and first pawl is pivotally mounted , preferably . Preferably, both bemgare pivotally mounted, 
and more preferably^ both bemgare pivotally mounted about the same axis. 
[000180] Preferably^ the pawl ti ftlifter is biased to the first relative position. Preferably^ 
the pawl lifter is retainable in the second relative position by a second pawl. 
[000181] Preferablyi with the first pawl in itethe released position, the second pawl is 
not capable of retaining the pawl lifter in itethe second relative position. Preferably^ with the 
latch bolt in itethe open position, the latch bolt engages the first pawl to keep the first pawl 
substantially in itethe released position. 

[000182] Preferably^ the first pawl includes an abutment engageable with the second 
pawl such tha t with the first pawl in its r e leased position, the abutment engages the second 
pawl to move the second pawl to itethe released position with the first pawl in the released 
position . 

[000183] Preferably,, the release mechanism includes a ratchet mechanism having a first 
ratchet tooth and_a second ratchet tooth to provide for the changing of the c hange a state of the 
latch between the unlocked latched first condition and the latched second condition and 
between the latched second condition and the unlatched condition upon respective 
engagement with a ratchet abutment. 

[000184] Preferably^ the ratchet teeth an d the ratchet abutment are in substantially 
permanent operable engagement. Preferably^ the ratchet teeth and the ratchet abutment are 
capable of being maintained in a disengaged position to provid e for locking o f lock the latch. 
Preferably^ one of the first ratchet teeth and the second ratchet teeth and the ratchet abutment 
are mounted on a ratchet lever. Preferably^ the ratchet abutment is mounted on athe ratchet 
lever^ and the ratchet teeth are mounted on the pawl lifter. Preferably^ the ratchet lever is 
pivotally mounted on a release lever. Preferably^ the release lever is pivotally mounted on a 
chassis of the latch. Preferably^ the ratchet lever is pivotally connected at a first link pivot to a 
link, sai dand the link constrainin g constrains the first link pivot to move about an arc when the 
latch is locked. 
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[000185] Preferably J the link is pivotally mounted on a lock link at a second link pivot. 
Preferably the lock link can be retained in a lockable position to lock the latch. Preferably^ 
with the latch in an unlocked condition, the lock link can be moved to rtsthe lockable position 
by return movement of the release mechanism. Preferablyi the lock link is moved to itethe 
lockable position by return movement of the release lever. 

[000186] Preferably-sai d, the latch arrangement is further operable by a power actuator. 
Preferably^ the power actuator is connected on a first pawl transmission path side of the 
ratchet mechanism. Preferably^ the power actuator is connected on a first pawl transmission 
path side of thea connection between the pawl lifter and the first pawl. Preferably^ the release 
mechanism is connected to an outside door handle. 

[000191]This form of the inv e ntion will now b e describ e d, by way of e xampl e only, with 
r e f e r e nc e to th e accompanying drawings and drawing sh e ets 18/37 to 37/37 in which : 
[000192]Figur e 1 is a view of a latch arrang e m e nt according to this form of th e pr e s e nt 
inv e ntion in an unlocked latched first condition. 

[000193]Figur e 2 is a view of figure 1 part way through a first actuation of th e release 
m e chanism. 

[000194]Figur e 3 is a vi e w of figur e 1 having compl e ted th e first actuation. 

[000195]Figure 4 is a view of the latch of figure 1 with the release mechanism having been 

relea s ed and with the latch in a latch e d second condition. 

[000196]Figure 5 is a vi e w of the latch of figur e 1 shown in a released position, having been 
mechanically released, Figure 6 is a view of figur e 1 shown in a rel e ased position having 
been r e leas e d by a pow e r actuator, Figur e 7 is a vi e w of figur e 1 shown in a lock e d condition, 
Figure 8 is a vi e w of figur e 1 shown in an unlatched condition with th e releas e handle in a 
rest position. 

[000197]Figur e 9 is a vi e w of various components of figur e 1 shown in isolation for clarity. 

[000198]Figur e 10 is a view of th e claw of figur e 1 shown in isolation. 

[000199]Figur e 11 is a vi e w of a furth e r e mbodim e nt of the pres e nt inv e ntion. 

[000200]Figures 1A to 7A are vi e ws corresponding to figur e s 1 to 7 respectively, of a furth e r 

e mbodim e nt of a latch arrang e m e nt according to th e pr e sent inv e ntion. 

[000201]Figur e 12 is a view of the embodiment of figur e 1A shown in a lock e d condition 

with the outside handl e pulled, and 
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[000202]Figur e 13 is a close up vi e w of part of figur e 1A. 

[000187] Figures 421 to 5 show 25 sequentially show the sequence of events required to 
manually release the latch 7 in the event of failure of the power unlatching actuator. With 
reference to figures l Figures 21 to 5 there is shown 25 show a latch arrangement 40510 
including a latch 43512 and a release mechanism 44514. The latch 43512 includes a pivotally 
mounted latch bolt in the form of claw 4 6516 . Claw 16 The claw 516 can move between ksa 
closed position (as shown in figur e 1, Figure 21) whereupon rtthe claw 516 retains a striker 
4& r518 and an open position (as shown in figures 5,6 and 8, Figures 25, 26 and 28) wherein 
the striker 1 8518 is released, thus allowing opening of the door to open . The claw 516 can 
also be retained in a "first safety" position (not shown),, whereupon the associated door cannot 
be opened, but nevertheless is not fully shut. 

[000188] The latch 512 further includes a first pawl 30520 pivotally mounted to a 
chassis 43513 (shown schematically) of the latch 512 ata pivot B. Pawl 20 The first pawl 520 
includes a pawl abutment 33522 for engagement with_a claw abutment 34524 or_a claw first 
safety abutment 36526. The claw 516 includes a claw release abutment 27 against th e e nd 
27A of vvhich 527, and the pawl abutment 3 3524 rests on an end 527A of the claw release 
abutment 527- reste when the claw 516 is in the open position ( figures 5,6 and S Figures 25, 26 
and 28) . It should be noted that The claw release abutment 37527 is positioned at a radius Rl 
which is greater than_a radius a-R2 of the claw abutment 34524 and the first safety abutment 
36526. Thus, with the latch 512 in a closed position or_a first safety position, the claw 
abutment 33524 sits at radius R2 relative to an axis A, which is closer t o the axis A than 
when the pawl abutment 22 is r e stin g rests on the claw release abutment 37527 when the latch 

512 is in the open position. Pawl 2 0 The pawl 520 is generally planar and sits below the pawl 
lifter 38528 when viewing figu?e~ 4Figure 21 . Pawl lifte r The pawl lifter 528 is also generally 
plana r. Pawl lift e r 28 is also and pivotally mounted at_a pivot B. Paw lThe pawl lifter 38528 
includes_a first ratchet tooth 32 an d 532, a second ratchet tooth 3^1. Pawl lifter 28 also 
includes 534, and an abutment 36536. 

[000189] Seeeft dA second pawl 33538 is pivotally mounted at_a pivot C to the chassis 

513 of the latch 512 . Seeeft dThe second pawl 538 can be engaged with an end 36A536A of 

the abutment 3 6536, as shown in figures 3 and ^ Figures 23 and 24, and can be disengaged 

from the end 36 A536A, as shown in figures 1, 2 and 5 Figures 21, 22 and 25 , as will be 
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further described below. Outsid e An outside release lever 4 6540 is connected to an outside 
release handle (not shown) a t an end 43542. Otrtsid eThe outside release lever 40540 is 
pivotally attached to the chassis 43513 of the latch 512 at_a pivot D. Qtrtsid eThe outside 
release lever 4 6540 includes a projection 44544. 

[000190] Pivotall y A ratchet lever 546 is pivotally mounted at_a pivot E (situated 
between the pivot D and the end 4 3542) is ratch e t l e ver 46 . Ratch e t The ratchet lever 44546 
includes_a ratchet abutment 48 ?548 that is remote from the pivot E. 

[000191] Situat e d A first link pivot F is situated between the ratchet abutment 48548 and 
the pivot E is a first link pivot F , which pivotally connects the link §6550 with the ratchet 
lever 46546. The end o f the link 56550 remote from the first link pivot F is pivotally 
mounted^ at second link pivot G T to end 53 A552A of the lock link 32552. Lee kThe lock link 
32552 is pivotally mounted at_a pivot H to the chassis 513 of the latch 512 . End 52B The end 
552B o f the lock link 53552 includes a lock abutment 5 4554 . Betwe e n pivot H and e nd 
53ArThe lock link 53552 further includes a return abutment 5 6556 between the pivot H and 
the end 552A . 

[000192] Lee kThe lock toggle 58 is pivotally mounted at_a pivot J to the chassis 513 of 
the latch 512 and includes_a toggle abutment 66560. Lee kThe lock toggle 58558 forms the 
toggle part of an actuator 58 A558A according to the present invention, only shown in figure 
7Figure 27 for clarity. Actuator 58A The actuator 558A further includes electro magnetic an 
electromagnetic coil assembly 58 B558B , a core 58G558C and_a frame 58D, one 558D. One 
end of wfrie hthe frame 558D is connected to coil 58C the core 558C . Operation of the actuator 
58 A558A to move the lock toggle 58558 between the position shown in figure 7 Figure 27 
and the position shown in 2 for example figur e 1 is , Figure 2, is substantially as hereinbefore 
described with reference to the previously mentioned actuators. 

[000193] Lee kThe lock link 5 3552 , the outside release lever 46 540 , the pawl lifter 

38528 and the first pawl 36520 are all biased in aft-anti-a counter- clockwise direction by an 

appropriate bias mean smechanism , such as springs (not shown). Claw 16 T he claw 516 and 

the second pawl 3 8538 are both biased in a clockwise direction by an appropriate bias 

ffleans mechanism , such as springs (not shown). The movement o f the link 56550 an d the 

ratchet lever 46546 is controlled by the combination of the lock link 5 3552 , the outside 

release lever 46540 and the pawl lifter 38528 , and h e nce . Hence, the link 56550 and the 
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ratchet lever 46546 are not required to be biased either clockwise or aftticounter-clockwise. 
feee kThe lock toggle 5 8558 can be moved between positions shown in figur e s 1 and 7 Figures 
21 and 27 by an actuator (not shown). 

[000194] An actuator 64564 (shown schematically on figure 6 Figure 26 only) is 
connected to the first pawl 520 and can be actuated to rotate the first pawl 520 in a clockwise 
direction so as to release the latch 512 , 

[000195] Note that in further embodiments, the actuator 64564 could be connected to 
the pawl lifter 2 8528 (as shown in dashed line in figure 6 Figure 26) in ord e r to rotate the 
pawl lifte r 528 , and hence the first pawl 520, in a clockwise direction to release the latch 572 . 
[000196] In the event of failure of the actuator 6 4564 , operation of the latch 
arrangement is as follows. Consideration of figure 1 Figure 21 shows the latch 512 in a 
latched condition wher e in where the pawl abutment 32522 engages the claw abutment 34 
r e tainin g 524 to retain the claw 516 in rtsthe closed position. 

[000197] A comparison of figures 1 and 7 Figures 21 and 27 shows that all components 
are in an identical position other than , except for the toggle lock 58558. As shown in figur e 
j -Figure 21, the toggle lock §£558 has been pivoted aftti counter- clockwise such tha t the lock 
abutment §4554 does not align with the toggle abutment 60, and as 560. As shown in figure 
^Figure 27, the lock toggle §8558 has been pivoted clockwise such tha t the lock abutment 
54554 is aligned with the toggle abutment 60560. Figure 7 F igure 27 shows the latch 
arrangement in a locked conditio^ and figure I F igure 21 shows the latch arrangement in an 
unlocked condition. However, it should be noted that, as shown in figure I Figure 21 , the lock 
link 52552 is nevertheless in a lockable position T since the toggle lock 58558 can be pivoted 
clockwise. This can be contrasted with the position of the lock link 5 3552, as shown in figure 
2 and 3 wherein Figures 22 and 23, where it is not in a lockable position since the lock toggle 
58558 cannot be pivoted clockwise. 

[000198] It should also b e not e d tha t The projection 44544 o f the outside release lever 
40 is in e ngag e m e nt with 540 engages the return abutment 56556 of lock link 53552. This 
engagement causes the lock link 53552 to be positioned as shown in figur e I Figure 21 , i.e., 
clockwise when compared with the position o f the lock link 5 3552, as shown in figur e 
SFigure 22 . 
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[000199] In figure 2 Figure 22 , the outside release lever 4 0540 has been pivoted 
clockwise about the pivot D through an angle K. This has also moved and moves the 
projection 4 4544 clockwise abou t the pivot D in the general direction of an arrow X. This in 
turn has allowed the lock link 5 2552 to pivot aftti counter- clockwise, movin g the link §0550 
generally to the right when viewing figure 2 Figure 22 . 

[000200] This in turn has caused the ratchet lever 46546 to pivot clockwise abou t the 
pivot E A such tha t the ratchet abutment 48548 is substantially engaged behind the first ratchet 
3 3tooth 532 . It should be point e d out that, atAt this stage, the pawl lifter 38528 and the first 
pawl 30520 remain in the same position in figur e 2 Figure 22 when compared with figur e 
±Figure21 . 

[000201] Figur e 3 Figure 23 shows the outside release lever 4O540 having been moved 
to itethe fully actuated position. It can b e s e en tha tT he lock link 53552 remains in the same 
position when comparing figur e s 2 and 3 Figures 22 and 23 . However, the ratchet lever 46546 
has been moved generally upwards^ and the engagement betweenjhe ratchet abutment 48548 
and the first ratchet tooth 33532 has caused the pawl lifter 38528 to pivot clockwise when 
compared with figur e 2 F igure 22 . This clockwise rotation o f the pawl lifter 28 has 
atfowed 528 allows the abutment 38A538A o f the second pawl 38538 to slide past the edge 
36 B536B o f the abutment 36536 and engage the end 36 A536A of abutment 36536, thus 
preventing the pawl lifter 38528 from rotating ami -counter- clockwise about the pivot B. 
[000202] Furthermore, the pawl lifter abutment 6 3562 has approache d the arm 
30 A520A o f the first pawl 3 0520, but as shown in figure 3 Figure 23, has not yet moved the 
arm 30 A520A . As it can b e se e n that th e The pawl lifte r 528 is moveable relative to the first 
pawl 520 by virtue ofa lost motion connection between the pawl lifte r 528 and the first pawl 
520 . In a further embodiment-Eki s, the lost motion connection can be in the form of a 
projection on one of the pawl lifter 528 and the first pawl 520 engaging in a slot in the other 
of the pawl lifte r 528 and the first pawl 520 . 

[000203] It can b e seen that this The first actuation of the outside release leve r 540 has 
moved the components 40,52, 50,16, 28 and 38 540, 552, 550, 546, 528 and 538 . However, as 
shown in flgare^ Figure 23 , the latch, i.e. , the claw 46516 and the first pawl 30520, remain 
unmoved T and in the same position as shown in figur e 1 and 2 Figures 1 and 2 . 
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[000204] Figur e 1 F igure 24 shows the outside release leve r 540 having been released 
and returned to the position as shown in figure 1 Figure 21 . This in turn T has also moved the 
components 52,50 and 16 552, 550 and 546 to the position shown in figure 1 F igure 21 . 
However, the pawl lifter 38528 remains in the position as shown in figur e 3 Figure 23 by 
virtue o f the second pawl ^8538. In particular it should be noted that as shown in figur e 
4Figure 24 , the second ratchet tooth 34534 is now presented in substantially the same 
position as the first ratchet tooth 3 3532, as shown in figur e 1 Figure 21 . 
[000205] Thus, a subsequent actuation of the outside release lever 4 0540 causes the 
ratchet abutment 4 8548 to engage behin d the second ratchet tooth 34534 and further rotate 
the pawl lifter 38528 to the position as shown in figur e S Figure 25 . However, in this case the 
pawl lifter abutment 62562 causes the arm 20A520A to rotate clockwise about the pivot 
thus releasin g the pawl abutment 22522 from the claw abutment 24524 and allowing the claw 
46516 to rotate clockwise to rtsthe open position. 

[000206] It should b e not e d from figur e S Figure 25 shows that the second pawl 38538 
has been disengaged from the pawl lifter abutment 36536 of the pawl lifte r 528 . This is due to 
an abutment (not shown) on the Istfirst pawl 520 being moved (as the 4s tfirst pawl 520 
rotates) in to engag e m e n t to engage with the second pawl 538 and hence rotating the second 
pawl am i538 counter- clockwise against the 2ft dsecond pawl bias spring. 
[000207] Thus, upon release of the outside release lever 4 0540 , the pawl lifter abutment 
36?536 can bypass end 38A the abutment 538 A of the second pawl 38 so as 538 to achieve the 
position shown in figure S Figure 28 . 

[000208] With the actuator 64564 operating correctly, operation of the latch 

arrangement is as follows. The latch 512 starts from the position as shown in figure l Figure 

21 . An initial operation of the outside door handle manually moves the latch components to 

the position as shown in figur e 2 Figure 22 . At this stagei a sensing device, such as a switch, is 

triggered? which instructs the actuator to rotate the first pawl 520 in a clockwise direction. 

However, the power actuator does not act instantaneously? and takes a finite amount of time 

to rotate the first pawl 520 . Thus, the continued lifting of the outside door handle might 

typically position the latch components somewhere between the position as shown in figur e s 

2 and 3 Figure 22 and Figure 23 prior to the latch being power unlatched. Under these 

circumstances,, clearly no subsequent manual operation of the outside door handle is required^ 
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and the latch might typically move from the position shown in figur e 3 Figure 23 to the 
position shown in figure 6 Figure 26 . Release of the outside door handle will then move the 
latch components to the position shown in figure S Figure 28 . 

[000209] Operation of the latch arrangement when in the locked position shown in 
figure 7 Figure 27 is as follows. As mentioned above^ the toggle lock 5 8558 has been rotated 
clockwise such that lock abutment 54554 engages wkhthe toggle abutment 60560. This 
prevents the lock link 5 2552 from rotating afti kounter-c lockwise, and henc e the second link 
pivot G remains fixed relative to the chassis 513 . Thus, the first link pivot F is constrained to 
move about an arc centr e d centered a t the second link pivot G. Thus, when the outside release 
lever 40 540 is actuated^ the ratchet abutment 4 8548 moves substantially upwardly when 
viewing figur e 7 Figure 27 and bypasses the first ratchet tooth 32 ?532 without engaging it. 
Hence, the actuation of the outside release lever does not move the pawl lifte r 528 , and the 
latch 512 remains latched. 

[000210] It should b e noted that, in ln a further embodiment, the actuator 6 4564 does not 
need netto be present. Thus, the latch 512 can only be opened manually and two actuations of 
the outside door handle will be required to open the latch. 

[000211] Advantag e ously Preferably , this arrangement has safety benefits in the event of 

a side impact on the vehicle. Thus, whils iwhile a side impact on the vehicle door may-well 

deform the door such that the latch components move from the position shown in figure 

4Figure 21 through the position shown in figure 2 Figure 22 to the position shown in figure 

^Figure 23 , under such circumstances the door does not open. This can be contrasted with 

known door latches wherein a single pull of the outside door handle opens the doo r and suclv . 

Such knows latches therefore run the risk that a single side impact to the door will also move 

the latch components to their unlatched position and hence allow the door to open. 

[000212] With r e fer e nc e to figur e 11 th e r e is shown Figure 31 shows a further latch 

arrangement 440610, similar to the latch arrangement 40510, with components that 

fulfill fulfil substantially the same function labelled 100 greater. Figure 4431 shows the latch 

44 0arrangement 610 in a latched condition, similar to the condition o f the latch 

4 0arrangement 510 shown in figur e 1 Figure 21 . In this case, the only difference between the 

latch arrangement 44 0610 and the latch arrangement 4 0510 is that latch arrangement 440610 

does not include a lock toggle 5*558. Thus, the latch arrangement 440610 can be power 
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unlatched or manually unlatched (when its power actuator fails) in a similar manner to latch 
4 0arrangement 510 . However, the latch 440arrangement 610 cannot be locked. 
[000213] It should be not e d that The latch arrangement 440610 is in an unlocked latched 
first condition as shown in figure ll Figure 31 by virtue of the fact that thisthe latch 
arrangement 610 cannot be locked. 

[000214] In a further embodiment^ the actuator associated with the latch arrangement 
440610 can be deleted to provide a non power operable latch arrangement which cannot be 
locked. In a further embodiment of a non lockable latch, the lock link 4-52652 and the link 
450650 o f the latch 44 0arrangement 610 can be deleted and replaced by a bias 
fflean smember , such as a spring, which lightly biases the ratchet lever 4 6546 in a clockwise 
direction so as to ensure engagement of the ratchet abutment 448648 with appropriate ratchet 
teeth ±33632 and 434634. 

[000215] It should also b e not e d that in ln this embodiment^ the ratchet teeth 632 and 
634 an d the ratchet abutment 648 are in substantially permanent operable engagement^ and 
hence the latch arrangement 610 cannot be locked by virtue of disengagement of the ratchet 
teeth 632 and 634 and the ratchet abutment (though 648. Though in yet further embodiments, 
the latch arrangement 610 could alternatively be locked by virtue of a block mechanism or a 
free wheel type mechanism positioned somewhere in the transmission path between the 
outside door handle and the first pawl 620 . 

[000216] With reference to figures 1A to 7A there is shown Figures 32 to 38 show a 
further embodiment of a latch arrangement 210710 wherein features which perform 
substantially the same function as in the latch arrangement 4 0510 have been labelled 200 
greater. Only the toggle 258758 of the actuator according to the present invention has been 
shown for clarity. Note also that The pivots 2E, 2D and 2H as shown in figur e 2A F igure 33A 
are the functional equivalents of the pivots E, D and H o f the latch arrangement 40510. 
[000217] Consideration of figure 13 Figure 40 shows that the lock link 252652 is 
pivotally mounted at the pivot 2H which is coincident with the pivot 2D about which the 
outside release lever 240740 pivots. Furthermore, a pin 267767 on the ratchet lever 246746 
projects between a slot formed by guides 268768 o f the lock link 252752. ThisThe pin and 
slot arrangement replaces the link 50550 of the latch arrangement 405 10. 
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[000218] Although a preferred embodiment of this invention has been disclosed, a 
worker of ordinary skill in this art would recognize that certain modifications would come 
within the scope of this invention. For that reason, the following claims should be studied to 
determine the true scope and content of this invention. 
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